Evaluation of the swelling, hydration and rupturing properties of the swelling layer of a rupturable pulsatile drug delivery system.
The objective of this study was to investigate the swelling characteristics of various swellable polymers in swelling layers that induce the rupturing of an outer polymer coating in pulsatile drug delivery systems (DDS). An apparatus was designed to measure simultaneously the swelling energy/force and water uptake of discs, made of polymers. The swelling energy of several excipients decreased in the following order: croscarmellose sodium (Ac-Di-Sol) > low-substituted hydroxypropyl cellulose (L-HPC) > sodium starch glycolate (Explotab) > crospovidone (Kollidon CL) > hydroxypropyl methylcellulose (Methocel K100M). A linear correlation existed between the swelling energy and the water uptake. The swelling behavior of Ac-Di-Sol depended on the ionic strength and the pH of the medium due to a competition for free water and the acidic nature of this polymer. Analysis of the time-dependent swelling force data with a previously developed exponential equation confirmed a diffusion-controlled swelling force development, predominantly controlled by the penetration rate of the medium. The swelling behavior and the rupture of the outer polymeric coating of a pulsatile DDS were demonstrated in simulation tests.